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increase when the length of the discharge tube is increased. The
positive column, on the other hand, takes the shortest route through
the gas to the negative electrode. Thus, if, for example, the dis-
charge takes place in a tube like Fig. 41, the positive column bends
round the corner so as to get to the negative electrode, while the
negative glow goes straight down the vertical tube, and is not
affected by the position of the positive electrode. Again, if the
length of the tube is increased the size of the negative dark
space and of the negative glow is not affected, it is only the
positive column which lengthens out. I have, for example,
obtained the discharge through a tube 50 feet long, and this
tube, with the exception of a few inches next the cathode, was
entirely filled by the positive column, which was beautifully
striated. These examples show that it is the positive column
which, really carries the discharge through the gas, and that the
negative dark space and the negative glow are merely local
effects, depending on the peculiarities of the transference of
electricity from a gas to a cathode.

104.] By the use of long discharge tubes such as those men-
tioned above, it is possible to determine the direction in which
the luminosity in the positive column travels and to measure its
rate of progression. The first attempt at this seems to have
been made by "Wheatstone, who, in 1835, observed the appear-
ance presented in a rotating mirror by the discharge through a
vacuum tube 6 feet long; he concluded from his observations
that the velocity with which the flash went through the tube
could not have been less than 8 x 107 cm. per second. This
great velocity is not accompanied by a correspondingly large
velocity of the luminous molecules, for von Zahn (Wied. Ann.
8, p. 675, 1879) has shown that the lines of the spectrum of
the gas in the discharge tube are not displaced by as much as
^ of the distance between the D lines when the line of sight
is in the direction of the discharge. It follows from this by
Doppler's principle, that the particles when emitting light are
not travelling at so great a rate as a mile a second, proving,
at any rate, that the luminous column does not consist of a
wind of luminous particles travelling with the velocity of the
discharge.

105.] Wheatstone's observations only give an inferior limit to
the velocity of the discharge ; they do not afford any information
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